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Be it known that T, Arrner Fraxcs.
sunky, a subjeet of the King of Great Brit-
an ik Ireland, residing at Taling, in the
couiy of  Middlesex, Kuogland, ﬁzwe 111~
vented Tprovements in Eleetrie Switch
Apparatus, of which the following is a
specifieation, | |
This invention has reference more par-
ticularly to switch apparatus of the kind
comprising two or more switches designed to
cotitrol simultaneously one, two, "or more
cléc{ric cirenits, and to be opened and closed
hy veetilinear movemeits of parts carrying
the movable switeh contacts, and it has for
objeels among other things to enable the

niovable contact or contacts of one or more

of the switches to be moved to a greater ex-
tent than the movable contact or contacts of.
the remaining switeh or switches when the
apparatus is actuated to open and close the
switches; and also 10 some cases to enable
the greater pressure exerted by the moyable
switch contlact or contacts havine the smaller
movement agamst the corresponding fixed
collacts, when the switches are closed, to
bilaners or tend to balance. the smaller pres-
sure then exerted by the movable switch con-
tact or contacts having the greater movement
against the corresponding fixed contacts, the

construttion moreover being such, as liereto-
Joie, that 1 the act of closing the switehes,

tie movable parts of the apparatos will as-
sunye positions in which they will become au-
toinatically locked or held in the operative or
closed position against the action of eravity,

or a spring, or vibration, so that {hey will
not accidentally assame the open position

but will nevertheless be free to be positively
moved into the open position when required.
In a switch embodying the present inven-

fion, lwvo movable switch contacts or two
sely of movable $witeh contacts are carried

hy or connectéd to reciprocating parts (here-
maficr called carriers) that are so connected
together through intermediate connecting

mechanism that when one of them is moved
by electrical or other means fo a given ex-

50

links, the links in ‘each . .
inclined to each other and jointed togefher.

tent to open or close the switches, the other
will be mnoved to a different extent. For this

purpose the intermediate connecting mech-

Anism may -canveniently comprise sets of
set - being normally

!

=

i

reetion to open the switches.

- spectfications  of . |
granled to me, viz. Nos. 796555 and 800538
One of the said earriers may be
arranged to actuate the movable contacts of

of 1905.

:J-einF
by the ]
‘as described in 't

at adjacent ends and mirranged fo act, at
their ends so jointed and preferably through
an antifriction roller, against a fixed abut-
nient, the other end or ends of one or some
of the hinks befing jointed to one of the car-
viers and the other end or ends of the re-
maining link or links being jointed to the
other carrter. The arrangement is such that
wlien one of the carrviers, forr example that
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having the greater motion, is moved end:

wise m one dirvection, the links jointed to it
will eause the links jointed to the other or

second carrier to turn about their points of

attachment to the latter earrier and to move
upon the fixed abutment and simultancously

move the second carrier in an endwise direc-
tion but to a smaller extent than that to

which the first carrier is moved, each of the
last mentioned links lLeing finally moved
past & hne passing through its center of

motion and perpendicular to the abiutment

so that the sets of links and carriers will be
locked or held in the positions into which
they liave been moved, whereby accidental
displacement and opening of the switches by

vibration or other cause will be prevented,

bt the carriers ean nevertheless, when de-
sired, be readily moved in the reverse di-

L

One .of the carriers may conveniently be
fixed to two iron rings or plates arranged to
form thie two armatures of a double acting
clectro-magnetic device having two windings
the cirenits of which are adapted to be closed
allernately across a source of electric energy
by au electrically operated switeh or relay,
as in short {.':ircliiffin means according to the

0 ormer ILetters DPatent

n mechanically operated switch that is
adapted at each operation of the switch ap-

paratus to break that circuit of the winding.

of the electro-magneti¢ device which caused
such operation and to close the cirenit of
the other winding of the said device at one
oint thereof in readiness to allow of its
completely closed at a sccond puint
electricall operated switch or relay,
16 sEeciﬁcation of my for-

mer patent No. 800588:oF 1905.- -

4
Ll

The invention - further onsists in various

other novel features of construction and in
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combinations and arrangements of parts, all 1 and the two stationary contacts -7 and 8 of

s hereinafter more particularly deseribed
and pointed out in the claims.
Switch apparatus according to this mven-
lion can be constructed in various forms.
In the accompanying ilustrative draw-
ings, Figure 1 is a sectional elevation and
[, 2 a side clevation showimg one con-

r
A bl i mmae. sk, allas.. BB BT

struction of switch apparatus embodying

the present invention. Kig. 3 is a sectional
elevation showing.a modified constraction.
In the construction shown in Figs. 1 and
4. one of the switch carviers comprises n hol-
low vertical brass rod ¢ arranged to moye
endwise through the hollow center of tho
iron core b of a vertically arranged electro-
magnet device ¢ of the kind hereinbefore
referred to, provided with two windmgs o
and e and fixed to a vertical base or support
f of insulating material. The device ¢ 1s

provided at its ends, as before, with two

movable iron rings or plates ¢ and / that

sorve as armatures and are fixed to the rod «.

foach of the rings or plates ¢ and /& 18
arooved on the side next to the core so as 1o
fit the corresponding end thercof when at-
tracted thereto, the grooves ¢ and 7 in the
parts ¢ and % being preferably of truncated
conical shape in cross section
Fig. 1) and the adjacent ends & and m of the
core » being of corresponding shape. The
rod « is provided with a lower screw-thread-
portion = that is conuected to the
upper portion through a length of insulating
material o, and has fixed to 1t, betwcen
washers p and nuts g, the movable contact »
of the switch that is designed to have the
larger opening movement and which may
therefore be a high tension switch.  The
movable contact » may, as shown, conven-
iently consist of.2 number of circularly bent
strips of copper placed one upon another
with their concave sides upmost and with

their ends in a common horizontal plane and

adapted, when raised, to’ bear against the
lower flat surfaces of two stationary switch
contacts g and ¢ that are fixed to the vertical
support f and are connected toa pair of 1nsu-
lated terminals one of which « 1s showih in
[fig. 2. The bent strips of copper of: which

- the contact 7 is constituted are preferably of

60

suceessively increasing thickness from-top to
holtom. | -

The second switch carrier comprises .

block or plate » of insulating material fixed
to a metal plate z. The plate z is provided
with tubular lugs 1 arranged to slide ver-
{ically on guide pins 2 that are fixed to and

oxtend upwardly from the upper armature

plate ¢ and work, through vertical guides 3

in a bracket 4 fixed to the verfical support £,

[Fpon the top of the carrier Is secured, by
cerews, a (runcated A-shaped metal block:- 5
that forms the movable eontact of  sccond

switel, which may be a low tension switch, | responding

(as shown 1n°

stationary

which are fixed (o the base or support f and
are conneeted to a pair of insulated ter-
ninals, of whieh one 10 1s shown i g, 2.
The stationary contacts 7 and 8 are m the
form of vertically laminated copper blocks
having conlaet surfaces inclined to cach
other so as to form a A-shaped space inwhich
the corresponding A-shaped movable contact

DBloek 5 works. the stationary contacts 7 and

8 having a small degree of resiliency, due to
(hed Bunination, so that they will yield
Jightly  when  the movable contact 5 s
foreed against them.

The upper end 11 of the carrier rod a,

which is wider than the adjacent portion of
the rod «, is arranged between t}m carrier
plate 2z and the bracket 4, and to opposite
sides of it are jointed the upper ends of two
yairs of links 12 the lower ends of which are
jointed to the lower ends of. other links 13
the upper ends of which are jointed Lo ver-
tical webs 14 on the carrier plate z. The
lower adjacent jointed ends of each set of
the links 12 and 13 carry an antifriction
roller 16 that bears agamst a horizontal
abutment surface 17 on the bracket 4. 'The
arrangement of the links 12 and 13 15 such
that when the carrier rod « is moved down-
ward from the positiod shown by the at-
traction of the upper armature ¢, due to the
completion of the circuit of the upper wind-
ing  of the electro-magnetic device ¢, to
open the lower switeh, the links 12 will foree
the lower ends of the links 13- outwardly
past: their centers of motion in the projec-
tions 14 of the plate z and cause the carrier
plate z>with the upper movable contact 5
to descend and open the upper switch, the
oxtent of vertical movement of the wupper
movable contact 5 Leing *less than that of
the lower movable contact »; and when the
carrier rod « is afterward raised by the at-
traction of the lower armature plate A, due
{o the completion of the ¢ircuit of the lower

? )
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winding ¢ of the e]ectmm:t?netic device ¢,

to close the switches, the Tinks 12 will draw
the lower ends of the links 13 inward past
Lhieir centers of motion in the projections 14
and raise the earrier plate z with the ujl)pcr

" movable contact 5, the jointed lower ends of

the two sets of links ﬁna]}i’ passing inward
to n small extent beyon e C ,
motion of the links 13, so that the linkfi

ander the action of the upper laminate

to hold the two movable switch contacts »
and 5§ in their positions of closure. TPres-

sure will be transmitted from one movable
1295

.ontact to the other through the intermediate
connections. A balance” hetween the two
pressures with the links 13 m a suitable po-
sition, ean be obtained by adjusting the pres-
sure of the lower contact » agninst the cor-

spring contacts 7 and 8 will act.

115

the centers of.

120
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‘the- rod- is . depressed.

raise’ or. lower the.

~completed hy the relay employed. for

plete closing of the switches, strike divectly

ently o

- .
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of the nuts ¢ and washers » between which

1t is held, the different inclinations of thoe |

links 12 and 138 to the surfaces 17 aprins
which their rollers 16 Doear. ctnbling (he
smaller pressure of the contact » 4o balaneo
the greater pressure of the contaets 7 and &,
By suitably constvucting and ALTADYIng
thé’ﬂnks 12 and 13, the extent of moveipent
of the two carriers nnd their switeh contacts
can be varied in any desired ratio (o suit
requirements. - o |
he mechanically operated switeli shown
In combination witl the eleo rieally aetinted
switches, comprises a three-armed lever 18
pivoted to the base or support £ and pro-
vided at its ends with contact ping 19 {hat.
are pressed endwise by blude spriugs 90,
attached to the lever 13, and are arranged
to work over insulated metal seghoents 21,
22, and 23 fixed to the vertical si pport 1.
The two segments 21 and 22 are connected
each .to one end of one or other of the o
windings d and ¢ of the electro-inagnetic de-
vice ¢ and are so arranged that the Jever 18
18, at the ends of its movement, in cleetrieal
connection with only oue of thens at u time.
The. 'third segment 23 is connected to one
pole .of a source of current; and the third
armi of the lever 18 is coustantly i electrieal

connection. with it through the pin 19 of the |

former. The lever 18 is connected by a pin
24, engaging in a slot 25 therein, to an a1
26 carried by the piece of msulating. ma-
terial o connecting (he upper antl lower por-
tionss of the rod .q, so that the lover 18 will
be turned in onc direction when the rod ¢
I1s raised. and in the oppositc direction when
d Consequently, when
the ‘electro-magnetic device ¢ 15 operited o

, rod a, the lever 18 is
moved to break the cireuit throngh the
winding d or
the circuit through the other of these wind-
Ings 5o that ﬂieﬁﬁtti'vr cireuit is ready to_be

ki,

L for said contnets aml lin

sl

e then energized and to close ‘

moved dowoward by the armatore ¢ to open
the switchese the rollors 99 will srike di-
vectly again=C the rollers 16 and foree {he
dinks 13 ontward past their desd centers, the
nnoand slet connections 30 aowinge the
niks 12 to move downiward (o a4 small ex-
L Lon] itl:h*;wm!wtt]3,' of the rod «w. In this
way the opening and closing of the switeh
nprpanitios s foetlitated.  In this wmodified
exatiples the tower movable contaet is shown

as el bae ot having apwardly extend-

g wagdge shaped ends 4 o7 oarranged  to
enter between correspondingly <haped spring
contaects ' and £ fixed to the support f.

A5 will be obvions the details of cons{re-
tion can Le variously vodified withont (e
]}m'ting from the essentinl features of (he
Hvention.

What T elaim js:o-

I Electric switch apparaius comprising

| (wo movable contaets, means wherehy niove-

ment of one of said contuets will canse nove.
ment -of the other of wid contacts, said
SHmeans comprising separate carviers for snid
contacts and links jointed to sutd earriers
respectively and also ternnnally jointed fo-
;_{‘{'diﬂl‘, and an abutnent aveanged to suile

gether,

2. Eleetrie switch apparatus. com WIKINY
two movable contacts, means 11*]1{'1'(%]];}' the
movement of one of said contuaeis to g given
extent m the direction of closure will Miove
the other of said contacts to a different. ex.
1ent, said means mm]i'riﬂililp; separate earriers

s jointed to the re-
speetive earriers and yl-o terminally jointed
together, and an abutment arranged {o enide

oethor,

two movable contacty, nmeans wherehy move-
nient of one of said contacels 1 either divee-
tion will move the othier of sud contacts,

aectnat-
the next (reverse) oper;
in my aforesaid specifies-
1805. SR -

ing the switches at
ation, a: described
tion: No. 800538 of
Ifig: -3 shows -a
wherein:the upper armsature § carries a pair
of melined p{umfs 28 adapted to force the
rollers' 16 inward, the rod ¢ earpies
rollers 29-adapted to force the
ward;.and the upper

8 air of
rollers 16 out-
ends of the links 19 are

connected (o the upper end 11 of the rou
The ar- |

by pin:and- slot connections 30,
rangement 1s such that when the vrod « s
moved  upward by the armatore &, the in-
chined planes 28 willy Just: before the cony-

against the rollers 16 and move the links 13
mward. past their dead centers, the pin and
slot donnections 80 allowing the links 12 to
move

modified arrangement

| 4. Ileetric switely

said contacts and links jointed to the respec-
tive carriers and also terminally jointed {o-
gether, and
those ends of said Tinks (het apo jointed A o-
“grether, the common axis of gaid limks heing
arranged toaove parallel to 1l correspoinl-

‘ said menans COIPrising separafe carriers foy

opening and  closing nmovements of s

switch and to eross the
to the dire. Hon of notion of said conlacts
- and through the axis of oscillation of one of
i links in relation to the carriorn to which
I8 conneeted, . SR

two mrovable contact deviees, two carrviers to

which said contact devicess are cannecied,

for guiding said

-U}';Wnrd to @-small extent independ-

‘the rod «, and when the rod ¢ is | an

abutment device arranged €0 guide thoso

B '

those ends of said links that are jointed to-

those ends of gaid links that e jointed to-

3. Ileetrie switech apparatus COMPIISING

an abutment avranged to wikde

Mg portion of said abotment churing the

hue drawn paralol

Tinks Jointed to said earriers respeéctively
' and also terminally jointed together, means
carriers rectilineally, and

74
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apparatus comprising
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. slightly past a dead center
6 said
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ends of said links that ave jointed {ogether,
tlie suid links being arranged so that move-
ment of one of said carriers in one direction
will move the link conneceted to the otlier
carrier shightly past a dead cgnter i rela-
Lion to caud abutment device. -‘

h. Klectrie switech apparatus comprising
two fixed contaet devices, two movable con-
tact devices, and means wherchy movement
of one of satd movable contact deviees to a

siven extent in the direction of closure will |
inove the other of said movable contact de-

vices to a different extent, said means com-
prising separate movable carriers for said
contacts and links jointed to the respective
carriers and also terminally jointed together,
and an abutment device arranged to guide
those ends of said links that are jointed to-
aoether, the link connected to one carrier be-
ing arranged to move that connected to the
other carrier across a line deawn parallel to
the directidbn of motion of said movable con-
tact devices and carriers and through the

nxis of oscillation of the_latter link in rela-

ti6n to the movable contact carrier to which
it 1s connected. | _

6. Electric switch apparatus comprising
iwo fixed contact devices, two movable con-
tact devices, two carriers to which said mov-
able contect devices are connected, links
jointed to said carriers respectively and also
terminally jointed together, means for guid-
ing sald carriers rectilineally, and an abut-
ment device arranged to guide those ends of
suld links that are jointed together, the links
connected to one carrier being arranged
more -nearly parallel to the direction of
movement of said movable contact devices
than those connected to the other carrier so

that during movement of one of sunid car-

riers and its contact device to a given extent
in the direction of closure the links. con-
nected to the other carricr will be moved

_ in relation to
said abutment device. - ! |

7. Electric switeh apparatus comprising
two fixed contact devices, two movable con-
tact devices, two carriers to which sald mov-
nble contact devices are connected, scts of
links arranged at op osite sides of the axis
of movement of sm(f carriers, the links iu

" cach set being jointed to said carriers re-

55
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spectively and also terminally jointed to-
gether, means for guiding said carriers rec-
tilineally, and an abutment device arranged

to guide those ends of said links that are

jointed together, the links in each set heing

‘inclined to each other and at different angles

to the direction of movement of said carrier

50 ‘that movement of one of said carriers and
its contact device to a given extent in the

direction of closure will move the links con-
nected to the other carrier slightly past a

dead center in relation to said abutment de-

vice and will move the latter carrier and
movable contact device to u different extent.

8. Ilectric switech apparatus comprising
Lwo. movable contacts, means whereby move-
ment of one of said contacts will canse
nmovement of the other of said contacts, said

Cmeans comprising separate carrviers for said

contacts and links jointed to said carriers
respectively and also {erminally jointed to-

ether, an abutment arranged to guide those

ends of said links that are jointed together

“and means independent of said links for

adjusting thé normal distance between the
movable contacts. |

9. Klectric switch apparatus commrising
two movable contaci{s, means whereby the
movenent of one of said contacts to a given
extent m the dirvection of closure will move
the other of said contacts to a different ex-
tent, said means comprising separate car-
riers for said contacts and links jointed to
the respective carriers and also terminally
jointed together. an abutment arranged to
guide those ends of said links that ave
jointed together, and means independent of
said links for adjusting one of saxd contacts
axially in relation to its carrier. |

10. Electric switeh apparatus comprising
¢ movable contact device, a vertical carrier
to which said contact device is connected, a
second movable contact device, n carrier to

Y . . " v

ed, a fixed abutien# device huving horizon-
tal surfaces links jointed at -their upper ends
above said surfaces to the upper end of said
vertieal earrier, hinks jointed at their upper
ends to the secoudly mentioned carrier and

- whieh sand second {:q;uqhwt device 1s connect-

at their lower ends to the lower ends of the

nforesakd hinks, means for guiding the sec-
ondly mentioned earvrier vertieally, antifrie-
(on rollers cavried by the fdéwer ends of said
links and bearing against said surfaces, and
fixed contact deviees, said movable und fixed
conlact deviees being aranged 1o bear
against cach other stmultancously and resili-

ently with said second movable contact de- .

vice in Its highest position, and said links
jointed to the =écoidly mentioned movable
contact device being enused by movement of

the other movable contaet device into said
highest position 1o be moved to a small ex-

tent, past their eenters of motion so as, In
onjunction with the resilience of the contact
devices, to hold the mwovable contact devices
against accidental movement. - .
11, Eleetrie switeh apparatus comprising

65

70

76

‘80

85

0.

95

100

105

110

115

120

a fixed contact deviee, -a wmovable contact

device, (wo carriers (o one of which #aid
movable contact device is-connected, links

Joiuted to said carriers respectively and also

terminally jointed together, a double acting
electro-mngnetic device through which the

second eurrier is aranged to move rectiline-

arly and which is provided with armuatures

1256
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lixed to said earrier. and an abutment device | the rollers connected to the sets of links and

arranged to guide those ends of said links

that are jointed together and permit them

to be movkd in bne or other direction slightlv

5 past a déad center when they are operated
v movement of said armatures.

12. Klectric switch apparatus comprising

- a fixed contact device, a movable contact de-

vice, two carriers to one of which said mov-

10 able coutact device is connected, links joint-

od to said carriers respectively and also

terninally jointed together, a double acting

clectro-magnietie device through which the

second of sand carriers is arranged- to move

15 rectilinearly and which is provided with

armatures fixed to said second carrier, an

abutment device arranged to guide those

ends of «aid links that are jointed together

so that movement of the second carrier to a

20 given extent in the direction. of closure of

the switch appuaratus will move each of the

links connected to the other carvier slightly

past 2 dead center in relation to said abut-

~ ment device, aud means operated from said

25 armatures and arranged to act alternately

- 1n oppusite directions upon the ends of the

hinks that are jointed together and assist them

to move past their dead centers when the

armatures are moved alternately in oppo-

30 site directions. | |
- 13, In an electric switch, the combination
with two rectilinearly wmovable contact car-
ey, of an electro-magnetie deviee having a
1*:1'tiiine;u'lj? movable armature connected to

36 one of sand contact carriers, scts of links,
the Tmks in each set being jointed together
at one end and some of themn being freely
“jointed at their other ends to one of the con-
tuct carriers and the remaindcr being jointed

410 to the other contact carrier, a fixed abutment

device against which the ends of said links
that arc jointed together can act, devices
carvied by swid armatince and  arranged,
when the same moves in one direction, to aet
45 amainst and force the jointed ends of said
links past their dead centers,-in one diree-
tton, and devides conne jed to said armature
and arranged when sain armature moves in
the opposite direction, to force thd said

5‘0'- jointed ends of said links past -their dead

centers in the opposite direction.
14. In an eléctric switch, the combination
with two rectilinearly movable cantact car-
__ rwers, of an electro-magnetic device having a
02 yeetilinearly movable armatire connected to
one-of said contact carriers, sets of links, the
links in each set being jointed together at
one end through an nterposed roller -and
~some of then heing. freely jointed ‘at their
60" ather ends to one of the contact earriers and
. Abe remainder being jointed to the other con-
AAnet carrter, a figed abulient device against
wlich 4he ends of said Tinks that are jointed
together ean’ nety melined planes carvied by
62 suid armature nnd armmnged (o act aguinst

e .

to move such links past their dead centers,

1in one dirgetion, and means connected to the

carrier fixed to the armature for neting
against the rollers and moving the liuks past

their ead centers in the opposite direction

on-the reverse movement of snid armatuve.

15. In an electrie switch, the combination
of two rectilinearly movable contact car-
riars @ and z, 3 double acting ¢lectro-magnet
having two armatures at its opposite ends,
sald carrier e extending through said mag-
net and being fixed to the armatures thereof,
i stationary abutment located between said
contact carrier z and one of said armatures,
sets of links 12—13 between said carricrs,
those ends of the links in cach set nenvest
sald abutment being jointed to an inter-

posed roller arranged to work agninst said -

abutment, the other ends of the links 12 be-
g connected by pin and slot connections
to satd carrier ¢ and the other ends of the
hinks 13 being jointed to the carrier z, in-
chined planes 28 carried by one of said ar-
matures and arvanged to work throngh said
nbutment and act against the rollers in an
mward direction when the armatures moye
toward them, and rollers supported by the
carrier ¢ and arranged to act against hoe
hrst mentioned rollers in an outward divec-
tion when the armatures move in the oppo-
site direction.. o '
16. An electric switeh comprising upper
aid lower pairs of fixed switch contacts, a
support therefor, upper and lower movable
contacts arranged to cobperate. with saud

fixed contacts, a horizontal plate-like car-

rier for the upper movable contact, a verti-
cal rod-like carrier for the lower movable
contact, an eléctro-magnet fixed to said sup-
port and having {two windings and also two
armatures arranged at its respective ends,

the vertieal carrier extending through said
i being

clectro- magnet and avmatures an .
comnected to said avimadnrees, an abutment
fixed to said support and arranged hetween

the upper carrier and armature, vertically

disposed sets of links commecled (o and ar-
ranged between said. carviers,. the links in

cach sct being joinled at their lower ends

to 4 roller arranged to work against said

abutinent, some of said links heing juinted
at their upper ends to the upper hgrizontal
carrier aidl the remainder being jointed by
pin and slot connections (o the upper end of
the vertical carvier, and means conpected
respectively to the upper arimature and ver-
(ical carrier for-assisting the lower jointed

dead centers” when the armatures ascend
and deseend. IR _ '
17. An clectric switeh. comprising upper

support therefor, upper and lower movahle

and lower. pairs of fixed swilch contacls, a

conlacls arvanged o cooperate wihl-h- s
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{ixed contfacts, a horizontal plate-like car-
vierr for the upper movable contact, a verti-
cal rod-hike carrier for the lower movable
contact, an electro-magnet fixed to said sup-

port and having two windings and also two
armatures arranged at its respeclive ends,

the vertical carrier extending through said
clectro - magnet and armatures and being
connected to said armatures, an abutment
fixed to said support and arranged between
the upper earrier and armature, sets of links

connecting tue upper end of the vertical car-

rier to the horizontal carrier and arranged

“to co-act with said abutinent as set forth. a

switch lever pivoted to said support below
sald magnet and insulated from but ar-
ranged to be operated 1n opposite directions

=T T wETr E ] .
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by saud vertienl cary.er, two fixed switeh

contacls connccted to the respective wind-
ings of said magnet and over which said
switch lever works so as to bear against
only oue or other of them when it is at the
end of 1ts movement in one or other direc-
tion, and a third fixed coutaet that is in con-
stant connection with said switch lever and
15 adapted to be connected to a source of
electrical energy. ' :

Surned at London England this 26th day

of March 1900. _
ARTHUR FI;ANCIIS DERRY.

Witnesses:
H. D. Jaaesox,
R. I'. Winniaws,
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